Introduction
Pulmonary lymphomas are categorized into 4 groups: primary pulmonary involvement, recurrent or secondary pulmonary lymphoma, post-transplantation lymphoproliferative lymphomas, and lymphomas related to the acquired immune deficiency syndrome. [1] [2] [3] Primary pulmonary lymphoma (PPL) is a rare entity composing ϳ0.5-1.0% of all pulmonary malignancies and Ͻ 1.0% of all lymphomas. PPL affects both lobes of the lungs (parenchyma or bronchial) and is described as a clonal lymphoid proliferative disease. In these patients, no mediastinal adenopathy or extrapulmonary involvement occurs. However, extrathoracic involvement is expected during the first 3 months of the follow-up period. 4, 5 PPL is most commonly known as a non-Hodgkin lymphoma and has been divided into 2 World Health Organization groups: mucosa-associated lymphoid tissue (MALT) and non-MALT. MALT defines the lymphoid tissue located beneath the epithelial tissue that is associated with mucosal immunity. [6] [7] [8] [9] When lymphoma occurs in the lungs, factors such as smoking, autoimmune deficiencies, and infectious diseases are considered to correlate with the chronic antigenic stimulation of the disease. 1, [4] [5] [6] 10, 11 Primary pulmonary MALT lymphoma is most commonly seen between the 5th and 7th decades of life and rarely observed before 30 y of age. The disease occurrence has been thought to be similar in both sexes, but recent literature has reported a higher incidence in female patients. 7 The symptoms of pulmonary lymphomas include single or multiple nodules, masses, infiltrates, and radiological findings such as consolidation. Primary pulmonary MALT is a very rare disease and, in our case, was accompanied by a hydatid cyst, which is discussed in this report.
Case Summary
A 72-y-old male patient was admitted to the clinic and complained of tiredness and progressive dyspnea for the past 2 months. There was no past medical history of weight loss, alcohol use, or cigarettes. Physical examination of the subject determined that he was weak, with a blood pressure measurement of 110/70 mm Hg and a heart rate of 90 beats/min.
Further analysis confirmed inspiratory crackles at the bottom zones of both hemithoraces. Other examination findings were normal. However, laboratory findings revealed a red blood cell count of 5 million cells/L, hemoglobin levels of 10.9 g/dL, and a hematocrit of 34.9%. The white blood cell count was 4,500 cells/L, and the erythrocyte sedimentation rate was 56 mm/h. After surgery, recurring hydatid cyst lesions were observed by abdominal tomography, and the serology for a hydatid cyst was positive. An indirect hemagglutination test was used for detection of specific anti-Echinococcus granulosus antibody.
The first chest computed tomography (CT) showed a ground-glass opacity of low attenuation areas located at the perihilar regions of both lung lobes. In addition, consolidation, peribronchial thickness, and nodular lesions were also observed (Fig. 1) . Moreover, a hydatid cyst cavity, which was treated surgically, was present in the left lung as observed by thoracic tomography (Fig. 2) . A bone marrow biopsy was also performed. Histologically, there were 3 nodular and 2 patchy infiltration foci of small lymphocytes. The lymphocytes were CD20-positive and CD5-negative. The morphological and clinical findings, which included bone marrow involvement, confirmed the significant diagnostic evidence for MALT lymphoma infiltration. After treatment, the pulmonary symptoms regressed.
Transbronchial biopsy revealed infiltration of atypical lymphoid B cells. Histologically, the biopsy showed dif-fuse infiltration of small lymphocytes with focal plasma cell differentiation. In addition, an immunohistochemical study was performed. Small lymphocytes were positive for CD20 but negative for CD5, CD23, Bcl-1, and CD45RO. CD38-positive plasma cells were present in small numbers (5% of all lymphoid cells). The lymphoid cells were largely positive for the light chain, and only a few cells were positive for the light chain (/ ratio of 4 -10:1) (Figs. 3  and 4, A and B) . These immunohistochemical data, together with histological findings, confirmed that the existing lesion was a low-grade MALT lymphoma.
Furthermore, a bone marrow biopsy was performed and showed no neoplastic infiltration. Upper gastrointestinal endoscopy did not reveal areas of metaplasia. No trace of Helicobacter pylori was observed. The absence of lymphadenopathy or other signs of extrathoracic disease in the abdominal CT suggested that the lymphoma was a primary type with exclusive pulmonary involvement.
The subject received 5 cycles of chemotherapy that included cyclophosphamide, vincristine, and prednisone over a 3-month period, with complete remission of the symptoms. He underwent clinical and radiological follow-up for a 3-y period with CT, and no changes were detected.
Discussion
Pulmonary MALT lymphoma is a rare disease. In addition, co-occurrence with a hydatid cyst is a low-probability comorbidity. Pulmonary lesions are confined mostly to the lungs, and progression is generally slow. The time between the initial clinical findings and radiological manifestations is from 5 months to 8 y. 1, 6 Nonspecific symptoms such as cough, mild dyspnea, chest pain, and rarely hemoptysis may occur. Pulmonary auscultation symptoms may be seen in occasional cases. 1 In our subject, the existing symptoms included tiredness, progressive dyspnea, nonspecific laboratory findings, and consolidation on chest radiography.
The most frequent radiological findings in PPL are unilateral or bilateral pulmonary infiltrations or nodules and peribronchial thickening. [2] [3] [4] 6 Radiography shows localized alveolar opacities with irregular boundaries and air bronchograms in half of PPL patients. 1, 9 CT is more sensitive, and consolidations are observed as ground-glass opacities and peribronchial thickness. These symptoms are mostly bilateral and multiple. 3, 9, 10 Diagnostic criteria for PPL are not certain and necessitate histological, immunohistochemical, and molecular biological findings. To evaluate the dispersion, upper and lower gastrointestinal endoscopy and bone marrow biopsy are essential. 4 In bronchoalveolar lavage, increased cellularity is often seen with a high proportion of lymphocytes. Histological diagnosis is made with bronchial or transbronchial biopsy and transthoracic needle aspiration biopsy. 7 It has been proposed that mutations that occur during B cell response to helicobacterium antigens in H. pylori infections may be involved in the pathogenesis of gastrointestinal tract MALT lymphomas. In addition, chronic antigen stimulation may play a role in MALT lymphomas in other regions. The specific antigens that take part in pulmonary MALT lymphomas have not been determined. 11 The case report that has been presented here draws attention to patients with a previous hydatid cyst, an old hydatid cyst cavity, and multiple active hydatid cyst lesions in the liver (Fig. 5) .
Teaching Points
• Pulmonary MALT lymphoma is a rare disease, and cooccurrence with a hydatid cyst is a low-probability comorbidity.
• This co-occurrence of PPL and a hydatid cyst has not been reported in the literature.
• The most frequent radiological findings in PPL are mostly bilateral and multiple pulmonary infiltrations or nodules and peribronchial thickening.
• CT is more sensitive, and consolidations are observed as ground-glass opacities and peribronchial thickness. Other non-pulmonary pathology is the same as that for a hydatid cyst.
• Primary pulmonary non-Hodgkin lymphoma is a disease that progresses slowly and is prognostic in nature and responsive to treatment. 
